In our previous phytochemical studies on Scutellaria barbata D. DON, we reported the isolation of ten neo-clerodane diterpenoid alkaloids, which showed significant cytotoxic activities.
, which were like other neo-clerodane derivatives previously isolated from Scutellaria plants. 4, 5) Based on the above data and comprehensive 2D NMR experiments ( 1 H-1 H COSY, HMQC, HMBC), the structure of 1 was established as shown in Fig.  1 . The relative stereochemistry of the chiral centers in 1 was resolved by 2D ROESY data. In the ROESY experiment ( Fig. 1) , the cross peaks were observed from H-10 to H 2 -18 and H-6, and from H 3 -20 to H-11, H 3 -17 and H 2 -19. Thus, H 3 -17, H 2 -19, H 3 -20 and H-11 were on the same molecular plane (a-configuration) while H-6, H-10 and H 2 -18 were on the opposite side of the molecular plane (b-configuration).
Detailed examination of the ROESY spectrum indicated important information about the stereochemistry of the hexahydrofurofuran moiety. H-16 showed NOE cross peaks with H-(OEt) and H-13. Moreover H-11 displayed NOEs with H-15, H 3 -17, H 2 -19 and H 3 -20. These data clearly established the stereochemistry of the hexahydrofurofuran side-chain in 1, and confirmed the b-configuration of the ethoxyl group. This proposal was reinforced by the absence of significant NOEs between H-15 and any other protons such as H-13 and H-16 which were assigned as b-configuration.
Compound 2 was homogenous on TLC and its 1 H-and 13 C-NMR showed essentially the same signals as those present in the spectra of 1 (Tables 1, 2) . In fact the observed differences between these spectra were in the chemical shifts of H-11 (Dd Ϫ0.44 ppm), H-13 (Dd ϩ0.01 ppm) and H-15 (Dd ϩ0.16 ppm). The observed differences between the NMR data of 2 and 1 were in agreement with the former being of the epimer of 1. In the ROESY spectrum of 2, correlations of H-11 with the OEt protons at C-15 reinforced the a-configuration of the ethoxyl group.
Compound 3 was obtained as white needles and assigned a molecular formula of C 28 H 33 NO 7 from HR-FAB-MS. Comparison of the NMR spectra of 3 (Tables 1, 2 ) and scutebarbatine B 1) showed similarities except for the substitution of a benzoyloxy group in scutebarbatine B with an acetoxyl group in 3. Compound 4 was isolated as white needles and a molecular formula of C 33 H 41 NO 9 based on its HR-FAB-MS were established. Comparison of its 1 H-and 13 C-NMR data (Tables 1, 2 ) with those of 3 showed that 4 had many spectral features in common with 3. The differences in their NMR spectra could be accounted for by the change of attachment of the acetoxyl group. Instead, a 2-acetoxy-3-methylbutanoyloxy group was attached to C-7 in 4. The stereochemical assignments of the chiral centers in 3 and 4 were accomplished in a similar manner as that described for scutebarbatine B, 1) with H 3 -17, H 3 -19, H 3 -20 and H-7 being an a-configuration while H-6 and H-10 were a b-configuration.
The four isolated compounds (1-4) were evaluated for their cytotoxic activities against HONE-1, KB, and HT29 cancer cell lines by using the methylene blue dye assay and the anti-cancer drugs etoposide and cisplatin 6, 7) as positive controls. These new neo-clerodane diterpenoids exhibited significant cytotoxicity as shown in Table 3 .
Experimental
General Experimental Procedures Melting points were measured on an XT-4 micro-melting point apparatus and are uncorrected. Optical rota-
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Vol. 56, No. 2 Extraction and Isolation The air-dried whole plant (30.0 kg) of Scutellaria barbata was finely cut and extracted three times with refluxing EtOH. Evaporation of the solvent under reduced pressure provided the ethanolic extract. The extract was dissolved and suspended in H 2 O, and partitioned with CHCl 3 and EtOAc. The CHCl 3 fraction (179.8 g) was subjected to extraction with 3% HCl. Following this, the aqueous solution was adjusted with NH 4 OH to pH 10 and extracted with CHCl 3 . The organic fractions were combined, and the solvent was evaporated under vacuum to yield the CHCl 3 alkaloidal fraction (48.3 g). The alkaloidal fraction was initially subjected to column chromatography on silica gel, eluted with cyclohexane-acetone a) IC 50 is defined as the concentration that resulted in a 50% decrease in cell number and the results are the meansϮstandard deviation of 3 independent replicates. An IC 50 greater than 10 mM was considered to indicate no cytotoxicity. b) Positive control substance.
